Electron microscopic localization of acridine orange chromatin interaction products in rat pheochromocytoma PC12 cells.
The purpose of the present study is to examine the distribution pattern of acridine orange (AO) binding to DNA in rat adrenal pheochromocytoma PC12 cells that respond to nerve growth factor (NGF). PC12 cells were incubated in a medium containing 100 ng/ml of NGF for 1-14 days for AO ultracytochemistry. Electron microscopic studies revealed that AO binds to DNA exclusively within the euchromatin portion of the cell nucleus. About 35% of the untreated PC12 cells showed characteristic electron-dense interaction products within the nuclei. The average numbers of AO chromatin interaction products per cell nucleus and per micron 2 nuclear area were 45 and 1.6, respectively. In the presence of NGF, cell proliferation was suppressed. The cells gradually extend neurite-like cell processes. Mean 3H-labeling index was 40.0 +/- 2.2% in untreated cells and 13.0 +/- 2.3% in PC12 cells with NGF for 6 days after incubation for 30 min. With increasing the cellular differentiation percentages of AO positive cells and average numbers of AO chromatin interaction products per cell nucleus and per micron 2 nuclear area showed a progressive decrease. The results of the present and previous studies suggest that AO chromatin interaction products may be indicative of cell proliferation and differentiation.